Comparison of connexin expression patterns in the developing mouse heart and human foetal heart.
Heart muscle cells are electrically coupled by gap junctions, clusters of low-resistance transmembrane channels composed of connexins (Cx). The expression of the three major connexins (Cx43, Cx40 and Cx45) present in cardiac myocytes is known to be developmentally regulated but it is not clear how the patterns in the human heart compare with those found in the mouse. This issue is of importance given the wide use of transgenic mice to investigate gene function with the aim of extrapolating the results to human. In the present study we applied immunoconfocal microscopy to investigate the spatial distribution of the three connexins in the developing mouse heart and foetal human heart. Although Cx45 labelling was present at low levels throughout the developing mouse heart and human foetal (9-week) heart, it was most prominent in the conduction tissues. In the developing mouse heart, Cx40 was widely expressed at embryonic day 12.5 (E12.5) but at E17.5 expression was restricted to the conduction tissues and atria. In the 9-week human foetal heart, the Cx40 labelling pattern was similar to the E15 mouse heart, being far more abundant in conduction tissues (bundle branches to Purkinje fibres) and atria than in the ventricular muscle. Cx43 labelling became more apparent in the ventricular myocardium as development of the mouse heart progressed but was virtually undetectable in the central conduction system. In the human foetal heart Cx43 was virtually undetectable in the atria but was the predominant connexin in the ventricles. We conclude that, at least in some key aspects, the pattern of connexin expression in the developing mouse heart parallels that found in the human embryonic heart.